1. Background {#sec83108}
=============

More than a half million newborns are estimated to die annually from serious neonatal infections, accounting for about 15% of all neonatal deaths globally ([@A19053R1], [@A19053R2]). Around 75% of neonatal deaths occur during the first week of life, with most in the first 48 hours ([@A19053R3]). In populations with very high neonatal mortality, up to a half of neonatal deaths may have an infectious cause ([@A19053R4], [@A19053R5]).

Umbilical cord is an important gateway for infections, since it includes necrotic tissue. The umbilical cord infection developing subsequent to bacterial colonization is one of the outstanding reasons of newborn mortality and morbidity in underdeveloped and developing countries ([@A19053R6]-[@A19053R10]).

The main objective of a nurse working in newborn care is to prevent infection. Therefore, one of the most important practices in newborn care is umbilical cord care. Umbilical cord and the surrounding tissue should be frequently checked for signs of skin infection ([@A19053R11]). Proper skin care for newborn, keeping the umbilical cord clean and providing fast drying are crucial in the prevention of umbilical cord infections. Umbilical cord falls off within nearly 7-15 days in healthy term newborns. A few bleeding may occur after it falls off ([@A19053R12]).

The most suitable time for umbilical cord care in babies is bathing time ([@A19053R13]). However, there are different opinions about whether baby should be bathed until the umbilical cord falls off or which bathing method is preferred. Traditionally, sponge bathing is preferred for daily routine care until the umbilical cord falls off, and tub bathing is preferred after the cord is fallen off ([@A19053R11]). The American Academy of Pediatrics stated that tub bathing performed before the separation of umbilical cord may leave the umbilical cord wet and predispose infection by delaying its separation; thus, it is required to make sponge bathing until the umbilical cord falls off ([@A19053R14]). Contrary to this view, tub bathing is recommended for term newborns in the guideline for newborn skin care, developed by the Association of Women's Health, Obstetric and Neonatal Nurses (AWHONN)/National Association of Neonatal Nurses ([@A19053R15]).

There were many studies evaluating the effect of different solutions such as antiseptic solutions, human milk, water ([@A19053R13], [@A19053R16], [@A19053R17]) and factors of maternal and newborn ([@A19053R18]) on the time of separation of umbilical cord and development of infection. While there are limited studies evaluating the effect of performed bathing method on the time of separation of the umbilical cord worldwide ([@A19053R19]-[@A19053R21]), there are no studies performed in Turkey.

2. Objectives {#sec83109}
=============

This study aimed to evaluate the effects of sponge and tub bathing methods on the time of separation of the umbilical cord in term babies in Turkey.

3. Patients and Methods {#sec83118}
=======================

3.1. Study Design {#sec83110}
-----------------

This quasi-experimental and randomized controlled study was performed on 100 healthy term newborn babies and their mothers at Zonguldak Maternity and Children\'s Hospital in Zonguldak between 14.03.2013-18.05.2013.

3.2. Sample Selection Criteria {#sec83113}
------------------------------

### 3.2.1. Inclusion Criteria {#sec83111}

Babies who were not born as a result of multiple and high risk pregnancies, whose mothers did not have a chronic-systemic disease, hepatitis, acquired immunodeficiency syndrome and genital infection, born between 38-42 weeks, not undergone any intervention such as forceps and vacuum extraction during the delivery, did not show an early membrane rupture, weighted above 2.500 kg, whose Apgar scores were between 7-10, did not have a congenital defect, did not have a dermatological problem, did not develop a physiological or pathological jaundice after delivery and were living in Zonguldak City center.

### 3.2.2. Exclusion Criteria {#sec83112}

Babies who were born as a result of multiple and high risk pregnancies, whose mothers had a chronic-systemic disease, hepatitis, acquired immunodeficiency syndrome and genital infection, born before 38 weeks, undergone interventions such as forceps and vacuum extraction during the delivery, showed an early membrane rupture, weighted below 2.500 kg, whose Apgar scores were below 7, had a congenital defect, had a dermatological problem, developed a physiological or pathological jaundice after delivery and were not living in Zonguldak City center.

3.3. Setting and Samples {#sec83114}
------------------------

The study was conducted at Zonguldak Maternity and Children\'s Hospital. The hospital is in Zonguldak city center located in Western Black Sea region of Turkey. It is a governmental and specialized hospital, which provides maternity and pediatrics' services and has 135 beds.

In this study, we did not use any sampling method. We wanted to reach all newborn babies and their mothers eligible for selection criteria and whose families agreed to participate in the study between 14.03.2013 and 18.05.2013. In accordance with these criteria, 109 (56 sponge bathing, 53 tub bathing) healthy term newborn babies and their mothers participated in the study. The study was completed on 100 babies and their mothers (49 sponge bathing, 51 tub bathing), because four of newborns were given phototherapy due to physiological jaundice during the study and five mothers of newborns did not agree to complete the study.

3.4. Data Collection {#sec83115}
--------------------

Descriptive Characteristics Data Form was used for data collection by the researchers in accordance with the literature ([@A19053R18]). There were 20 questions within the form including descriptive information regarding mother, father and newborn, and 12 questions including information for mothers regarding umbilical cord and skin care and subject-oriented applications.

Two booklets about sponge and tub bathing were prepared for the study. These booklets prepared for sponge and tub bathing for newborn babies included the materials required for sponge and tub bathing, appropriate room temperature, place for bathing, appropriate time, how to give bath, order of bath, considerations for bathing, practice after bathing, cleaning of genital regions and umbilical cord care (70% alcohol was used in umbilical cord care in the both groups) ([@A19053R11], [@A19053R12]). Care was taken to make the topics simple and understandable for mothers.

Preliminary practice with Descriptive Characteristics Data Form and the booklets for sponge (with 10 mothers) and tub bathing (with 10 mothers) was performed by interviewing 20 mothers before starting the study. After preliminary practice, it was determined that Descriptive Characteristics Data Form was applicable and the booklets for sponge and tub bathing could be easily understood.

The study data was collected by the researchers. Researchers conducted the study as two groups, including family health center and hospital. Family health center group detected mothers who were within 37th week of pregnancy in the family health centers and mothers were visited at their homes and informed about the study. Informed consent forms were filled by parents who agreed to participate in the study.

The mothers who were willing to participate in the study were given Descriptive Characteristics Data Form and asked which bathing method they wanted to use after having information about both bathing methods. Mothers were revisited at 38, 39 and 40th week of pregnancy. Mothers were informed about the bathing method they have chosen and given a practice booklet at these visits. Mothers in the both groups were told to bath their babies every two days. The first visit after delivery was performed by hospital group at the hospital. One of the researchers went to babies' home and observed their umbilical cord at 2, 4, 6, 8, 10, 12, 14 and 16th days after delivery. She also observed any signs of umbilical cord infection during home visits including swelling, erythema, discharge and odor. The presence of one of these signs was considered as the risk of infection. Mothers were told to refer to hospital if they observed any of these signs and given the contact details of the researchers. Home visits were ended after the umbilical cord was fallen off.

3.5. Ethical Considerations {#sec83116}
---------------------------

To conduct the study, written approval was received from Administration of Zonguldak Maternity and Children\'s Hospital (B.10.1.TKH.4.67.N.67.0.01/127). All mothers were informed about the purpose of study and the research process and an informed consent was taken from mothers who agreed to participate in the study. During the study, patient privacy was maintained.

3.6. Data Analysis {#sec83117}
------------------

Statistical analysis was performed using SPSS 18.0 software (PASW Statistics for Windows, Chicago: SPSS Inc) software (vs 18.0). Compliance with normal distribution for numerical variables was assessed by Shapiro-Wilk test. In descriptive statistics, numerical data were expressed as mean ± standard deviation (median, minimum-maximum) and categorical data were expressed as numbers and percentages.

The differences between the groups for categorical variables were assessed by Chi-Square test. Since parametric test assumptions were not met, Mann-Whitney U test was used to compare the two groups for numerical variables. P \< 0.05 was considered as statistically significant.

4. Results {#sec83119}
==========

In [Table 1](#tbl21139){ref-type="table"}, it is observed that there was no statistically significant difference between the two groups for education level of mother and father, employment status of mothers, father's occupation, family type and heating mode of the house (P \> 0.05).

The time of separation of umbilical cord in babies who were given sponge bathing (6.1 ± 1.4) was shorter compared to those given tub bathing (8.3 ± 2.5) (P \< 0.005). While no infection finding was found in 49 babies who were given sponge bathing, signs of discharge and erythema were seen in 2 of 51 babies (3.9%) who were given tub bathing and directed to a health institution ([Table 3](#tbl21141){ref-type="table"}).

###### Distribution of Some Characteristics of the Family Based on Bathing Method

  Characteristics ^[a](#fn18878){ref-type="table-fn"}^           Sponge Bathing (n = 49)            Tub bathing (n = 51)     Test Value   
  -------------------------------------------------------------- ---------------------------------- ------------------------ ------------ -------
  **Education level of mother**                                                                                              3.71         0.15
  Elementary school                                              16 (32.6)                          26 (51.0)                             
  Secondary school                                               22 (45.0)                          15 (29.4)                             
  Undergraduate and more                                         11 (22.4)                          10 (19.6)                             
  **Education level of father**                                                                                              3.32         0.19
  Elementary school                                              12 (24.5)                          18 (35.3)                             
  Secondary school                                               21 (43.0)                          24 (47.1)                             
  Undergraduate and more                                         16 (32.5)                          9 (17.6)                              
  **Employment status of mother**                                                                                            2.30         0.12
  Does not work                                                  34 (69.4)                          42 (82.4)                             
  Does work                                                      15 (30.6)                          9 (17.6)                              
  **Father's occupation**                                                                                                    1.40         0.49
  Officer                                                        8 (16.3)                           10 (19.6)                             
  Worker                                                         17 (34.7)                          22 (43.1)                             
  Self employed                                                  24 (49.0)                          19 (37.3)                             
  **Family type**                                                                                                            0.15         0.69
  Nuclear                                                        43 (87.8)                          46 (90.2)                             
  Large                                                          6 (12.2)                           5 (9.8)                               
  **Heating mode**                                                                                                           0.03         0.85
  Stove                                                          26 (53.1)                          28 (54.9)                             
  Central heating                                                23 (46.9)                          23 (45.1)                             
  **Characteristics** ^**[b](#fn18879){ref-type="table-fn"}**^                                                               **U**        **p**
  Mother's age                                                   28.7 ± 4.9 (27, 20-44)             29.6 ± 5.8 (30, 20-43)   893.0        0.083
  Father's age                                                   30.4 ± 4.5 (30,23-45)              33.1 ± 5.7 (32, 24-47)   993.0        0.076
  Age at first pregnancy                                         24.7 ± 3.8 (24, 19-38)             24.3 ± 4.1 (22, 15-41)   949.0        0.058
  Age at last pregnancy                                          27.1 ± 4.9 (27, 19-43)             29.1 ± 5.7 (30, 20-43)   980.5        0.063
  Number of children                                             1.36 ± 0.48 (1, 1-2)               1.48 ± 0.9 (2, 1-4)      832.0        0.071
  Which child                                                    1.40 ± 0.49 (1, 1-2)               1.90 ± 1.0 (2, 1-4)      880.0        0.056
  Weight at birth, g                                             3289.6 ± 363.2 (3250, 2500-4100)   1228.5                   0.885        

^a^ Data are presented as No. (%).

^b^ Data are presented as Mean ± SD (median, min-max).

Based on the bathing method, no statistically significant difference was found between the two groups for age of mother and father, age of mother at first and last pregnancy, number of children and baby's weight at birth (P \> 0.05).

When we compared gestational age, gender and mode of delivery based on bathing method, we could not find any statistically significant difference between the groups (P \> 0.05) ([Table 2](#tbl21140){ref-type="table"}).

###### Distribution of Some Characteristics of Babies Based on Bathing Method ^[a](#fn18880){ref-type="table-fn"}^

  Characteristics              Sponge Bathing (n = 49)   Tub Bathing (n = 51)   Test Value   
  ---------------------------- ------------------------- ---------------------- ------------ ------
  **Gestational age, weeks**                                                    2.987        0.22
  38-39.7                      4 (8.2)                   8 (15.7)                            
  40-41.7                      45 (91.8)                 43 (84.3)                           
  **Gender**                                                                    1.417        0.23
  Female                       23 (46.9)                 30 (58.8)                           
  Male                         26 (53.1)                 21 (41.2)                           
  **Mode of Delivery**                                                          1.407        0.23
  Natural delivery             25 (51.0)                 20 (39.2)                           
  Cesarean                     24 (49.0)                 31 (60.8)                           

^a^ Data are presented as No. (%).

###### Distribution of Time of Separation of Umbilical Cord in Babies Based on Bathing Method ^[a](#fn18881){ref-type="table-fn"}^

  Parameter                                               Sponge Bathing (n = 49)   Tub bathing (n = 51)   Test Value   
  ------------------------------------------------------- ------------------------- ---------------------- ------------ --------
  **The time of separation of the umbilical cord, day**   6.1 ± 1.4 (6, 4-11)       8.3 ± 2.5 (8, 4-16)    522.5        0.0001

^a^ Data are presented as Mean ± SD (median, min-max).

5. Discussion {#sec83121}
=============

The purpose of this study was to evaluate the effect of sponge and tub bathing given to newborns on the time of separation of umbilical cord. It was based on the hypothesis that "the time of separation of umbilical cord in babies given sponge bathing is shorter than those given tub bathing". The study was completed on 100 babies and their mothers, including 49 sponge and 51 tub bathing. In the study, sponge and tub bathing groups showed similarities for education level of mothers and fathers, their ages, employment status and occupations, family type, mode of heating in the house, mother's age at first and last pregnancy, number of children, weight of baby at birth, gestational age, gender and mode of delivery.

Our findings showed that the time of separation of umbilical cord in babies in the sponge bathing group was 6.1 ± 1.4 (4-11) days and it was 8.3 ± 2.5 (4-16) days for babies in tub bathing group. The time of separation of umbilical cord in babies who were given sponge bathing was shorter than those given tub bathing and the difference between the two groups was statistically significant.

Since tub bathing performed before the separation of umbilical cord might keep umbilical cord wet, it might delay its separation and increase the risk of infection during traditional daily routine care for newborns. It is necessary to prefer sponge bathing until the umbilical cord falls off and tub bathing after it falls off ([@A19053R11]).

Bryanton et al. conducted a randomized controlled study in obstetrics and gynecology unit of a hospital in Canada to compare the effects of traditional sponge and tub bathing methods on healing and infection of umbilical cord in healthy term babies. The study was performed on 102 healthy babies who were 37 weeks and more, and 2500 grams and more, and postpartum mothers who were physiologically and psychologically well. Mothers and babies enrolled in the study were classified as experimental tub bathing group (n = 51) and sponge bathing control group (n = 51). Before the study, 33 nurses who were working in the unit were trained for bathing practice and evaluation of babies. Babies in the both groups were bathed twice. Healing of umbilical cord in babies was evaluated according to umbilical cord assessment scale. In case of infection development, umbilical cord was cultured. When considering the umbilicus assessment scores for umbilical cord healing, no difference was found between the groups and no infection was observed ([@A19053R19]).

In our study, it is believed that shorter time for the separation of umbilical cord in babies given sponge bathing was due to the fact that umbilical cord was not getting wet during sponge bathing. Umbilical cord was getting wet in babies given tub bathing and mothers could not dry it properly.

A local bad odor, erythema and discharge may occur around the umbilical cord of newborns due to development of infection, since it may remain wet and the separation of umbilical cord may be delayed ([@A19053R11]). In this study, signs of infection on the umbilicus of babies given sponge and tub bathing were assessed. While no infection finding was observed in 49 babies in the sponge bathing group, discharge and erythema were seen on the umbilical cord in 2 of 51 babies (3.9%) in the tub bathing group. However, no statistical analysis was performed since the number was insufficient.

In the studies by Henningsson et al., Hylen et al. and Bryanton et al. on healthy term babies, there was no difference between babies given sponge and tub bathing for cord infection and bacterial colonization. In our study, infection signs such as discharge and erythema were probably due to the fact that umbilical cord remained wet in babies given tub bathing ([@A19053R19]-[@A19053R21]).

It was determined that the time of separation of umbilical cord in babies given sponge bathing was shorter than those given tub bathing,

While no infection finding was found in 49 babies given sponge bathing, signs of discharge and erythema were seen in 2 of 51 babies (3.9%) given tub bathing and were directed to a health institution.

Since wetting the umbilical cord during tub bathing delays the separation of umbilical cord, sponge bathing is recommended for newborns until the umbilical cord falls off.

5.1. Limitation of Study {#sec83120}
------------------------

This study had two limitations. First, it was conducted on babies and their mothers who were only eligible for selection criteria, and may not be generalized to other babies and their mothers who were not eligible for selection criteria. Second, the results of this study were generated from a health-care unit in Turkey, and may not be generalized to other cultures or countries. Despite these limitations, key findings of the study are of value for umbilical cord care for Turkish culture.
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